Regulation of metabolic transcriptional co-activators and transcription factors with acute exercise.
Endurance exercise improves insulin sensitivity and increases fat oxidation, which are partly facilitated by the induction of metabolic transcription factors. Next to exercise, increased levels of FFA's also increase the gene expression of transcription factors, hence making it difficult to discern the effects from contractile signals produced during exercise, from those produced by increased circulatory FFA's. We aimed to investigate, in human skeletal muscle, whether acute exercise affects gene expression of metabolic transcriptional co-activators and transcription factors, including PGC-1alpha, PRC, PPARalpha, beta/delta, and gamma and RXR, SREBP-1c and FKHR, and to discern the effect of exercise per se from those of elevated levels of FFA. Two hours of endurance exercise was performed either in the fasted state, or following carbohydrate ingestion prior to and during exercise, thereby blunting the fasting-induced increase in FA availability and oxidation. Of the genes measured, PGC-1alpha and PRC mRNA increased immediately after, while PPARbeta/delta and FKHR mRNA increased 1-4 h after exercise, irrespective of the increases in FFA's. Our results suggest that the induction in vivo of metabolic transcription factors implicated in mitochondrial biogenesis are under the control of inherent signals, (PGC-1alpha, PRC), while those implicated in substrate selection are under the control of associated signals (PPARbeta/delta, FKHR) stimulated from the contracting skeletal muscle that are independent of circulating FFA levels.